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SURFACE WATER SUPPLY OF NORTH ATLANTIC
SLOPE BASINS, 1934

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1934.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geo-
logical Survey and the classification of public lands and examination of the
geological structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation. Since the fiscal vear ending June 30, 1895, suc-
cessive appropriation bills passed by Congress have carried the
following items:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1934

1895 ___.._ $12,500. 00 | 1911-17___ $150,000. 00 [ 1928 ______ §147, 000. 00
1896_______ 24, 500. 00 | 1918______ 175,000. 00 | 1929______ 270, 500. 00
1897-99____ 50, 000. 00 | 1919____.__ 148,244, 10 1 1930______ 275, 000. 00
1900 ____ 70, 000. 00 | 1920 _____ 175,000. 00 { 1931____ __ 565, 000. 00
1901-2_____ 100, 000. 00 | 1921-23___ 180,000. 00 | 1932______ 711, 000. 00
1903-6_ .. ___ 200, 000. 00 | 1924-25___ 170,000.00 | 1933______ 600, 000. 00
1907_______ 150, 000. 00 | 1926______ 165, 000. 00 | 1934______ 1540, 000. 00
1908-10____ 100, 000. 00 ' 1927______ 151, 000. 00

1 Only $340,000 available for expenditure.

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in col-
lecting data. Acknowledgments for cooperation of the first kind
are made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 1C.

Measurements of stream flow have been made at about 6,900
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July 1934, 2,940 gaging stations vrere being

1



2 SURFACE WATER SUPPLY, 1934, PART 1

maintained by the Geological Survey and the cooperating organiza-
tions. Many miscellaneous discharge measurements were made at
other points. In connection with this work, data were also collected
in regard to precipitation, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the ‘“‘run-off’”’ or “dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubie feet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, run-off in inches, and acre-feet. They may be
defined as follows:

“Second-feet” is an abbreviation for “cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

“Second-feet per square mile’” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches’ is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly dis-
tributed on the surface. It is used for comparing run-off with rainfall,
which is usually expressed in inches.

An ““acre-foot”, equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defired:

“Stage-discharge relation”’-—an abbreviation for the tevm “relation
of gage height to discharge.”

“Control”’—a term used to designate the natural section or stretch
of the channel or artificial structure below the gage, which determines
the stage-discharge relation at the gage.

EXPLANATION OF DATA

The data presented in this report cover the.year beginning Octo-
ber 1, 1933, and ending September 30, 1934. At the beginning of
January in most parts of the United States much of the precipitation
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ACCURACY OF FIELD DATA AND COMPUTED PESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanency of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpratation of
records.

The station description gives a statement in regard to the general
accuracy of the records. ‘Excellent” indicates that, in general, the
daily records are accurate within 5 percent; “good”, within 10 per-
cent; “fair’’, within 15 percent; and “poor’’, within 20 percent or
more.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be subject
to gross errors caused by the inclusion of large noncontritwuting dis-
tricts in the measured drainage area, by lack of information concern-
ing water diverted for irrigation or other use, or by inability to inter-
pret the effect of artificial regulation of the flow of the river above the
station. ‘‘Second-feet per-square mile”’ and “run-off in inches” are
therefore not computed if such errors appear probable. T™e compu-
tations are also omitted for stations on streams draining areas in
which the annual rainfall is less than 20 inches.

Many gaging stations on streams in the irrigated areas of the
United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied.

The table of monthly discharge gives a general idea of the flow at
the station. The table of daily discharge allows more detailed studies
of the variation in flow. It should be borne in mind, however, that
the ohservations in each succeeding year may be expectec to throw
new light on data previously published, and that greater degrees of
refinement in computations and records may be warranted with
increased data and use of improved equipment. ,

In order to permit greater refinement in analysis and comparison
of records for adjacent stations, the following changes have been
made in the computation procedure: (¢) Mean monthly discharge
above 1,000 second-feet and monthly run-off above 10,000 acre-feet
are expressed to four significant figures instead of three significant
figures as formerly: (b) monthly run-off in acre-feet is computed
from the total second-foot-days for the month and not from the
mean discharge for the month; (¢) drainage areas above 1,000 square
miles, if measured on topographic maps, or if otherwise vrarranted,
are expressed to four significant figures instead of three as formerly.
Some of the records in the series of reports for 1934 have been com-
puted in accordance with the modified procedure.
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PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water power, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whos? boundaries
coincide with natural drainage features as indicated below:

Part 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic slope and eastern Gulf of Mexico basins (James River to
Mississippi River).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.
6. Missouri River Basin.
7. Lower Mississippi River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. North Pacific slope basins, in three parts:
A, Pacific slope basins in Washington and upper Columbia River
Basin.
B, Snake River Basin.
C, Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below.

1. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C,,
who will, on application, furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

3. Sets are available for consultation in the local offices of the
water-resources branch of the Geological Survey, as follows:

Augusta, Maine, Statehouse.

Boston, Mass., 945 Post Office Building.
Hartford, Conn., 203 Federal Building.

Albany, N. Y., 526 Federal Building.

Trenton, N. J., 228 Federal Building.

Harrisburg, Pa., 490 Education Building.
Charlottesville, Va., University of Virginia.

South Charleston, W. Va., Naval Ordnance Plant.



PUBLICATIONS

Asheville, N. C., 220 Post Office Building.

Columbia, 8. C., 801 National Loan & Exchange Bank Building.

Ocala, Fla., Post Office Building.
Montgomery, Ala., Post Office Building.

Chattanooga, Tenn., 217 Post Office Building.
Columbus, Ohio, Engineering Experiment Station, Ohic State University.

Indianapolis, Ind., 319 Federal Building.
Urbana, Ill., 14 Post Office Annex.
Madison, Wis., 337N State Capitol.

St. Paul, Minn., 808 New Post Office Building.
Iowa City, Iowa, 402 Hydraulic Laboratory, University of Iowa.
St. Louis, Mo., 906 Customhouse, 1114 Market Street.
Rolla, Mo., Missouri Geological Survey Building, Missouri School of Mines

and Metallurgy.
Topeka, Kans., 305 Federal Building.
Fort Smith, Ark., Post Office Building.
Austin, Tex., State Highway Building.

Santa Fe, N. Mex., 3 United States Courthouse.

Tueson, Ariz., 210 Post Office Building.
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 303 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.
Boise, Idaho, 429 Federal Building.
Helena, Mont., 421 Federal Building.
Tacoma, Wash., 406 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Franeisco, Calif., 303 Customhouse.

Los Angeles, Calif., 512 Eighth and Figueroa Building.

Honolulu, Hawaii, 225 Federal Building.

A list of the Geological Survey publications may be obtained
by applying to the Director, United States Geological Survey,

Washington, D. C.

Stream-flow records have been obtained at about 6,909 points in
the United States, and the data have been published in the reports

tabulated.

Stream-flow data in reports of the United States Geological Survey

[A=Annual Report; B=Bulletin; W=Water-Supply Paper]

Report Character of data Year
10th A, pt. 2..__| Descriptive information only._____.__ ... __________________
11th A, pt. 2.___| Monthly discharge and descriptive information_.__._.________ 1884 tc September 1890.
12th A, pt. 2. |- d ........................................................ 1884 te June 30, 1891,
BthA,pt. 3 do__ ... -| 1884 to Deec. 31, 1892.
14th A, pt. 2. ___ Monthly discharge (long-time records, 1871 to 1893) . 1888 tc Dec. 31, 1803.
B131._. .| Descriptions, measurements, gage heights, and ratin, 1893-9-.
16th A, -| Descriptive information only.
140, ... Descriptions, measurements, gage heights, and ratings, month- | 1895.
1y discharge (also many data covering earlier years).
Wil ____._ QGage heights (also gage heights for earlier years)...__....__.._. 1896.
18th A, pt. 4__._| Descriptions, measurements, ratings, and monthly discharge | 1895-9%
(also similar data for some earlier years)
W5 .- Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas River.
W16 ... Descriptions, measurements, and gage heights, western Missis- | 1897.

and western United States.

sippi River below junction of Missouri and Platte Rivers,
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Stream-flow data in reports of the United States Geological Survey—Continued

Report Character of data Year

|

19th A, pt. 4_.__| Descriptions, measurements, ratings, and monthly discharge | 1897.

(also some long-time records).

Measurements, ratings, and gage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.

Monthly discharge (also for many earlier years) ...._.___.._... 1898.
Descriptions, measurements, gage heights, and ratings_.._.._ 1899.
_| Monthly discharge___ .. .. 1899.
Descriptions, measurements, gage heights, and ratings- - .....- 1909,
Monthly discharge. ... 1900,
Descriptions, measurements, gage heights, and ratings___._.__ 1901.
Monthly discharge._..__...___.._._. L 1901
Complete data. --| 1902.
1903.
W 124 to 13! 1904.
W 16 1905.
W 20 1906.
W 241 to 252 1907-8.
W261to272..__|_____do.____. - 1909.
W 281to202___ i ____do.__._. 1819,
W30lto312 ___{ . __do__.._. 1911,
W 321t0332..__j.....do___._. - 1912,
W 351to362..__ - - 1913.
‘W 381 to 394_ 1914,
W40l to41d__. 1915.
W 431 to 444 . 1916.
W 451 to 464 1617.
‘W 471 to 48 1918.
W 501 to 514 191°-20.
W 521 to 534 1921.
W 54 1922,
W 56 1923.
W 58 4.
W 60
W62
W e
W 66
W 68
W 696 to 709_ .
w7l
W 726
W 741
W 756

The records at most of the stations discussed in these reports
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